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Die Eft hdung betriffi em Verfahren rartdemOber- 
begrlff dee PWertanq^uche 1 und ehe 
sens Vbrrtditung nach dem Oberbecjffl dee 
/^spruchoa 7. 

Bei stark durcWutetsm aiogewsbo be steht h aufig 
das Ertordernte, untar V%rwendung der Hodrfrectueitt- 
Chkurgie Gewebecbernechen bertfoningstos und 
ddchrr^zutae^atferen^ 
der scgeriamten SprQh-KoagUafioo bzw. Spray 
Koagulation be! hohen HocWrequem^wnungen Im 
Bereich von KBovott bewertoaeSgt Eh Nachtei aleeer 
KonvenSoneUan Tecbr* 1st dte UwegetmaflflkBrt des 
Uchtoogenberelchs und die Gefahr. die Qauebeober- 
ft^zuterbonteieren. 

Ehe Verbesserung wurde dadurch erzWt oafl 
durch Ehbtasen eines Edelgasee 2. a von Argon em 
lonisterungspiBd geschatfen wuide, der zur Verbesse- 
rung der QeichmaBlgWt bei der KbagUatton von 
QswefaeobenTftchen beitrug. Ein derartigee Verfahren 
lstz.ahderEP0 353177A1 beschrieben. Nachtea 
dieses Verfahrens 1st (fie Vemendung des recht teuren 
u«imKnnJkwh&i^r^ver1^baren Edeigases. 

to23eldecv6rfiegerv^Erfho^ 
eh Verfahren und erne VorrlchJung der eingange 
gefwrrtenGtetftungzuschaffe^ 
sierungspfad im Bereich der aWKwEWdrodennftemfa- 
cher^hlaariahmenzurvWOgur^ 

Zur losung dieser Aufgabe Bind die Merfcmaleder 
Petsnsreprfiche 1 und 7 vorgesehea 

Der Erfhdung Bsgt der QrundgedanKe zugnjnde. 
daBetn tonisierungspfad audi mit anderen Meoten ah 
EcMgasen mogGch ist Ala vortaflhafl hat rich Herfeei 
dte Erzeugung nines Aerosols aus einer rrfederprorenli- 
gen ftchsalzttsung herauegesteUt Dte NombkMRtan 
von htehfrequenz an der akftven EWdrode eheretek- 
tro^hirun^chen Vcfrichtung mit elner NeO-Ufcung ist 
, zwerbetanntdooh wurde diro^ 
um ein AnMeben der BeWroden am Biogewebe zu ver- 

mit einem gewissen SpOdnxk von z. a 3.5 bar urn die 
Bektrade heiwngetpOltbrw. rienjmo^fctosen.wodurch 
eh lonisierungskegsJ mit def Werter Dimewtonterung 
entsteht 

Ate positive Effette dee ertmAmpsgernaflen Ver- 
tehrens etgeben slch ale Veniwdung von verfD^aren 
Median, a. a desalUertem Waster, CO2, NaCUAsung, 
ehe ptetehmaage IfceguWton dee Btogewebee h 
eher feshirngrenzten Rache. eine geringe Getebr eher 
Kartxmisierung. ehe KDWung der Betorode. Keine. 
eonst flbfiche RaixitJfldung und taherlei Oeruchebtt- 
dung durch verbrennen von Gewebe. 

Vbrtefihafte AusfOhrungen dee erfhdungsgernaflen 
Verfehrens ehd durch die Arispr0ehe2bto6urtvorteil- 
hafte Ausldhrunostormen der emmftif tymft* naflen vtar- 
richtung durch die Arispruche 8 bis 10 gekennzeichnet 



Die Erfhdung wW im frigendan befeptete*etea 
anhand der Zetehnung beechrlebon; in dieeer xeigl 

Rgur 1 ehen schsmasschen Schnitt eher rem bei- 
spleteweteen AusJOrtrungsforrn eher erftrv 
aungsgemaBen eJeWrocWrurgtechen 
vbmchtung zur Erzeugung einem Aerosol* 
straWs um eine hod*eo^ieraKmmJ^scbe 
SchnebSetek^ooeherurrL 



to 



h ehem von der Hand des Benutzere orgjeabaren 
rtohizyfinderlorrnigen insuwnenienWrper 11 let toaxtal 
ehe hc^eo^-crs^urtfsche SchnekWeWrode 12 
anoeofdnet die gegenuber dem dlsiaJen ommen Ends 
is 13 des robrforrnigen hse^ertertoSrpers 11 ein Sfflck 
zuruckversetzl let und n* eher ZuWlurig 12 l verbunden 
ist cfie sich'vonemer iso6ening 14 umpeben - mit atf- 
seitigem Abstand von der hnemvand des roiuformigen 
Inslimiwrtenkorpers 11 nach nhten erstrecVt wo Im 
bo Bereich des prorfmaien Endes seitttch eh Hochfre- 
quenzanscHufl 15 vorgesehen ist an den ehe geetg- 
rtete Hocr*eoperasparowng, ate von einem ntoht 
dsrgesteBten Hodifreq ua iige ne ra to r eneutf wad, 
Bnteg>ar Ist. Die zugehflrige NeuWeWdrode 1st an 
ss geeigneter Stella des Patentsf*flrpers angebrchet 
Der (fistale Bereich des Im Obrigsn aus MetaH beste- 
henden Iristrumentefikorpers 1 1 ist aus einem Isofleren- 
den Material IV rtergestett, welches stoh nach Wnten 
bisuberole Isolierung 14 der ZuJettung 12' erstreokt 
30 Die Zuleftung 12* mft der Isolerung 14 wJrd durch 
gaeignete Haitertmgen ie vorzugaweise teajflaJ hner- 
haibdes mstrimiemerik&pers 11 gehalten. Dleeinzet- 
nen Haiterungen IB slnd jeweSs uber den Umtertg um 
die bofierung 14 herum rnrt sdchem Abstand angeord- 
55 net dafl otortechen h arialer Richtung eh ausrei- 
chend dimBnslaruerter StithurigBdurchgang vor tegt 

Am proxbraden Ends des hstruiiwilenkorpers 11 
ehd seitttch bzw. axial zwei Zufuhnohre 17, 18 h das 
hnere des hstnimerteriWrpere 11 hhehgetohrt An 
40 das Bohr 17 wlrd ehe Leitung engeechiossen, mmete 
derer bsiapielBwetee ehe 0.9 %4ge Kbcrsatzlosung 
zugefOhrt wird. Das axtal ehgefOhrte Rohr 18 1st an 
GhenDnidAmafwcWuBatwIeo^ 
m als Tragergas beaiifscHagt warden karm. 
46 hnerheJb des Hohiraumss 19 dee Instnmenten* 
korpere 11 wefeen tie Rohre 17, 18 Ofmungen 20. 21 
auf.durchwefcrwdJeKochsak 
den Irmenrsum 19 hhetwdruckl warden. daB es zu 
ainer Zerstaubung der Kbchsatziosung loornmt d. ru zur 
so Bfldung ehes Aerosols 20. welches aufgrund des 
Drucl«jtoau8 hsbesondere durch das Rohr 1 8 h Rich- 
lung dee Pf eles durch dan hstnJrnentenkDrper 11 zum 
dtetakm Ende 13 bin stromt und dort ate kegeBormig 
eo^tefTriesAeroectoOrKW 
bb trtt. wekiw bzw. welch erscfrtt die Spftze der Schneld- 
elektrode 12 und das von deser zu taaguDerende 
njogewebe umgjbt Durch de hone Spannurtg der 
SduteUeieMrode 12 wkd dae Aerosol ionfciert und 
somct ehe ionisierte Strecte zwischen Schneidele* 
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trode 12 und Btagowebe gobttdat, a* dor ric h dam dn 
beaondera gWchrntfflger und dan* auch besonders 
gut Ictalslefborer Uchtoogen ausbldat 

Dm Dn^AA-ZuMwmhr 18 1st darart wait meal in 
das Inm des InttumantenhOrpam 1 1 hinringoJOhrt, 
d»a seine AjstrittadOee 20 tich urwntttebar oberhab 
und etwa*hHerderquer v*iaii%idanAusWW0aa21 
das FlOaalgk»it»2uM«rohrat 17 baflndat Aul deee 
WaXa aaugt da Obar de AuatlttsdOsa 21 stromende 
Lull ROselghei aus dam Rohr 17 an und zorstaubtsle 
flWch»wtionMBa^daBAaro8oaj2Z 

Statt der dutch die ftohre 17, 18 gebBdeten Zer- 
tiaubungsvorrfchftung Write auch tin uTa me c han ve r - 
nebter am tew. >n instrumemsf * orper 1 1 0der In etnem 
Abstand von dtoaam vonjesehen sain, bn letzjareftfiri 
wftjocfrUsra sc r ^ rve m abt* 
tungsechJauch ma dam famaren das Instrumantantor- 
persllzuvertiridea 

Pstenevupftiohe 

1. VertalvenzurbarCtoirngs^ 

tation von D tagoweba mfttels eines Lkhtoogam, 
dar ourch de von ainam Hoor^equenzQanartlor 
enaugte Hoohtpannung an ainam hochfraquonx- 
d^ uu tec han Instrument erzeugt ward, 
dadurch gakanraatonnati 
daB zur Schaffung alnar ionWurtfin Strecto tOr d« 
ertakhtarta Uohtegartilduno ain untar Verwen- 
dung eftwr FtoetJgkafi und etiesThlgwgasesgeW- 
dater Aeroeotetrahl in de Recjcn wo der 
Uchtbogen sich ttfdan aoi und etah sine an einer 
Hochrraquarnpamung angelegte BeWrode (12) 
befindat, getchicWwW. 

2. VerterrennachAnqpiuohl, 
dadurchgakannnlohnat, 

dafl dam Aertjsotetrahl zur VarbewerunQ der La> 
ffthftglwH lonen. z. a Nad Oder KJ. beioernejcht 
warden* 

3. VeffehrenriachAnspnjch1oder2, 
dadurch gakamizalchnet 

dad der AenxoWraN durch eine 0,9 %^ge Koch- 
sabdceuiiggetfldetwtd. 

4. VeriWrainachakiemderv^^ 

cha. _ 

dadurch gjefcennzstchnet, 

daB das Aerosol nach dem ZarslBiAcrprinzip und 

bwbaaondera durch elnen wle dn Verpjaser ausge- 

bfldatert Zerstftuber arzeugt wW. 

5. XfertahrennachelnemoWAriapru^lblsS, 
oaouron yaauuiiaiiiiiHiii 

daB das Aerosol durch elnen UMraechattvernebler 
erzeugt ward. 



6. ViffcrirennachBinemdervom 
cha. 

dadurch gaaeiaiialchna^ 
daB ate Trejgergas Or ale Bttdung dee Aeroeata, <L 
9 tu fur die Zerstsjubung der bn Aeroaot entettenan 
RQsstJejit Uifl undtoder KoNandtoxtd undAoder 
SechrtoH varwendat w W , wcbeibevcrzugjdor Vbc- 
druck dea "ttigergases einste«>ar ist 

to 7. Baktroorwurg frc he vbrrfehtung mft einer an eine 
voneinemHochfrac^wu^eneraJkyerz 
frequeriztpannung arssgbarsn AKlkekMrudo (12) 
und einer Natitratetektroda zur Erzeugung etnaa 
Uchfcogens Im Btogewebe zweoKa Derthrungemo- 

is €cr Otoeiflachertaapufcd^ 

fOhrung dea Vartahrena nach ainam to AmprOcht 

10186. 

dadurch uahann rnl ctmef, 
daB ale ebia Aaroaotrtrah^BBduin ^ iyonent e 
20 (17.18.19) aufwetot. wekhe einen untar Mwrn^ 
dungeineBTragergaswiird 
deten Aeroeotatrahl in dan Berefah urn cfe aktfve 
S oktrode (1 2) schickt, wo der lichteogen gebitdet 

SB 

8. Vorrlchbjrtgiw*AnspJUoh7. 

* - A 1- m * — *- — — -* 

oaourcn gaBjannzxvEnnat, 

daB die AerosdstmhKEiEeug u n ga tany^ 

•inan ZerataXtoerkanaJ (1^ mM etner AustrfttadOte 

so (13) aufweM undVoder daB dJa Aeiuaotrtaht- 
&2Bupung B >< u t iiJu i>en ta atnan UHrazchatverriBbier 
urnauX dar waM w oiaa Im Hand^ifl 01) Oder 
auBerhato dea htandgjtffs artgaordnet und durch 
aine ScMauchverbMung mil dam Handgriff (11) 

55 verbunden ist uncVoder daB da aMve Hoehfn> 
qu ttu^e Mrode (12) vorz uq g w ete e mrffig Im Zar- 
staubtr- bzvt Uftraachalnebetanal (19) 
arigeoranet \sX imdtoder daB de Zm^kto^Nv^ 
neWer-BeWrcderianordfMigine^ 

40 H6ndgrifl01)untaroebnKmiatwot^to 

HocM^qugnmcMoaae (19 und da "Wgerga^ 
TOaatfaj H Ea n so httaaa (17. 18) ebentefc am 
Handgrffl (11) vwgaaahan sW. 

48 9. vbrrtohti^ nachAna^ 
daduroh yeawuuaictiiiei, 
daJcteBWrveBeWrodo (1^ gegertODer der Aus- 
trfttadOte (13) dea Inatnjmentenkfrperc (11) etwas 
zurrjctoMsatt ist undtedar daB do eJdve Bek- 

50 trade (12) nadeV oder stabartg auagebBdet tat 
undrader daB dar datale Berelch dea instrumefv 
terMrpers (1 1 ) aus laoBarrnateriaJOnbesteht 

ia Vbrrichtur^ nach «inem dar AnspfDctie 7 bit 9. 
55 dadurch getonnzetchnat, 

daBdteaktr^BeW^(l^anelnatichtmlriitru- 
merrtenMrper (11) ianga en*ackende HocWre- 
queru-Zutaftung (12*) engeachloaoan 1st de von 
alner IsoOerung (14) umgeben Ist unaVoder daB 
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zwfecton der Zutettung (1Z) zur atfvan Qektrode 
(12) bm dar tsrfaion (14) dar ZUIettune (12? und 
dar foarmnd daa tndnj m a nta nhSrpet i (11) vor- 
zugaraisa taoferande Abrtanckhaftar (16) darart 
angacvdnat aind. dafi zwiechan an efaner basfimnv 5 
ten odatan Stafle dee hstrumentanWrpers (11) 
angaordnaften AbafcmtahsJtarn (16) auvaichend 
Ptatz tor dan axiaJan Duchgang das Aaroaolsvor- 
handan tot. 
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(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 A 1. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCI solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10, 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12% which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22', which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e., 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (I V). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 



5 



instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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